Objective: To assess the prevalence of trauma injuries in triathletes and look for contributing factors involved. Method: An anonymous questionnaire about trauma history during the past season was sent by post to 788 triathletes from a French league. Results: 52.4% of triathletes responding reported having been injured at least once during the past season, for 17% of them several times. 83.5% of injuries occurred during training, mostly in running (72.5%). The tendinopathies (44.5%), and muscle injuries (35%), were the most frequently reported. The anatomical sites most frequently reported were the ankle (20.6%), knee (18.3%), thigh (15%), lumbar region (12.6%) and shoulder (8,3%). 77% of injured triathletes were able to keep training, mainly in swimming (71%) and cycling (61.5%), while running was stopped in 85.5% of cases. Injured triathletes reported devote significantly less time to warmup than uninjured triathletes (respectively 13.7 min vs. 18 min) (p < 0.01). Time devoted to stretching was also lower for injured vs. uninjured (respectively 8.3 min vs. 10.6 min) (p < 0.01). The same association was also found between time spent warming up and stretching and the prevalence of tendinopathies.
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Introduction
The rapidly increasing number of practitioners is accompanied by an increase in the frequency of consultations in medicine and sports trauma interesting triathletes, 1 and this especially as this population appears to have substantial recourse to health professionals. 2 Like any other sport, this implies for the practitioner to know the sport and its specific constraints in order to understand the specific pathologies. In the current state of knowledge, and as emphasized in a recent review of the literature, 3 the lack of available data on the incidence, pattern of injuries and lack of evidence level studies published do not establishment of preventive medical recommendations in triathlon. 1 The prevalence of injuries among triathletes found in the literature varies from 37 to 91%. 4---10 The differences in study populations, methodology, particularly about definition of injury or the method of data collection make it difficult to exploit these findings to develop recommendations for our league.
In June 2008, a preliminary study 2 was conducted at the Revel triathlon (Midi-Pyrenees, France). The prevalence of injuries (tendinopathies and muscle injuries mainly) in the amateur triathletes seemed to justify the promotion of preventive health information in this population, particularly focusing on the need to observe a sufficient duration of warm-up. Nevertheless, this preliminary study was confined to a limited sample of the population of the league.
The aim of this retrospective study was to assess the prevalence, distribution of injuries and identify possible risk factors available for prevention. Relationships with age, sex, length of practice, level of practice and consequences on further training were also analyzed.
Methods
From senior and veteran triathletes of the league, 788 triathletes were selected.
Inclusion criteria were having a 2008/2009 license to practice recreational or competitive triathlon in Midi-Pyrenees league. Exclusion criteria were age under 18 or over 60.
The triathletes were given clear information to ensure the anonymity of the data used and indicating the possibility that the results of the study may be the subject of communications in congresses or scientific publications.
A self-retrospective and anonymous questionnaire was sent to each of the 788 selected triathletes. The first four items related to age, sex, size and weight of respondents. The following eleven items related to the length and type of practice. The following eight items related to the trauma history of the past season (2007/2008). Three items explored the time devoted to warm up in early training, stretching at the end of training, and daily hydration.
The number of triathletes required was calculated to measure a prevalence of 50% of an event with an accuracy of 3.5% in people 18-60 years. The database was frozen for 2 months response time. Data were extracted and analyzed on Stata software (v6.0, Stata Corporation, Texas). For all analysis, the risk of first case was set at 5%. 
Results
Three hundred and nine triathletes responded to the survey, representing a response rate of 49.4%. The female population represented 17.9% of triathletes who responded to the survey, was significantly younger and reported a length practice significantly lower than the male population.
Practitioners of long distance (LD) were significantly older than the short distance (CD) (40 vs. 36 years respectively), with a length of practice also significantly higher (7.9 vs. 5.1 years). Although the elite group of triathletes was significantly younger (25.7 vs. 37.8 and 39.3 years for recreational and competitive groups respectively), their practice was significantly older (8.3 years respectively vs. 7 3 and 5.7 years). The average weekly volume of training was 8.9 hours for the three disciplines, representing an average of 4.6 km swim, 120.2 km bike and 26.8 km run. Men trained significantly more than women (respectively 9.2 vs. 7.1 h/week) for an average of 4.3 events per year vs. 3.2 for women. Similarly, the average mileage in the three disciplines was higher among men, respectively, 4.8 vs. 3.8 km per week swimming, 131.9 vs. 65.2 km cycling, and 27.7 vs. 22 km running.
More than half (52.4%) of triathletes (52.9% men and 48.5% women) reported having been injured at least once during the past season (2007-2008), for 17% of them several times. There was no significant association between the prevalence of injuries and age of triathletes, length of practice, training volume, and number of annual competitions.
The injured triathletes reported devote significantly less time to warm-up (13.7 vs. 18 min respectively) and stretching (8.3 vs. 10.6 min respectively) than uninjured triathletes. At the contrary, there was no significant difference between the hydration of injured and uninjured triathletes (1.8 vs. 1.9 L of water per day respectively).
83.5% of injuries occurred during training vs. only 16.5% during competition.
3.9% of triathletes reported having been injured while swimming. The injuries occurred in swimming represented 7% of all injuries. The prevalence of injuries in swimming was significantly associated with training volume in swimming (8 vs. 4.6 km per week for injured and uninjured triathletes respectively) (p < 0.001). At the contrary, there was no significant association between the prevalence of injuries in swimming and subject age or length of practice.
12.4% of triathletes reported having been injured while cycling. Cycling injuries accounted for 22.5% of all injuries. In 73.3% of cases injuries were related to a fall. There was no significant association between the prevalence of injuries in cycling and the volume of training, age or length of practice.
39.9% of triathletes reported having been injured while running. The injuries occurred during running accounted for 72.5% of all injuries.
The prevalence of injuries in runners seemed associated with the volume of training in running (28.6 vs. 25.6 km per week for injured and uninjured triathletes respectively) (p = 0.06). There was no significant association between the prevalence of injury in running and subject age or length of practice.
From the 389 triathletes responding, 200 injured triathletes reported a total of 293 injuries. The tendinopathies (n = 89) and muscle injuries (n = 70) were the most frequently reported (respectively 30.4 and 23.9% of all injuries), representing alone more than half (54.3%) of all injuries (Fig. 1 ). Low back pain (n = 39) accounted for 13.3% of all injuries, ankle ligament sprains (n = 23) 7.9%, skin lesions (abrasions after falling, sunburn) (n = 22) 7.5%, tibial periostitis (n = 13) 4.4%, traumatic bone fractures (n = 11) 3.8%, and stress fracture (n = 3) 1%, plantar fasciitis (n = 6) 2%. Other types of injuries accounted for 5.8% of all injuries (Fig. 1) .
More than two thirds of injuries were located in the lower limbs (68.8% of injuries), to the lumbar region (12.6%) and upper limb (8.3%).
The ankle (20.6%), knee (18.3%) and thigh (15%) alone accounted for over half of all injuries (53.8%). The triceps surae injuries accounted for 7% of all injuries, the tibia (4.6%) and foot (3.3%). In the upper limb, the shoulder was the anatomic site most frequently affected (8.3% of all injuries) .10.3% of injuries were located in other anatomical areas (Fig. 2) .
Time devoted to warm-up was highly significantly associated with prevalence of tendinopathies (p < 0.0001). Injured triathletes reported spend 12.5 min to warm-up vs. 16.7 min for uninjured triathletes (Fig. 3) . Time devoted to stretching at the end of training was also significantly associated with prevalence of tendinopathies (p < 0.01). Injured triathletes reported spend 7.4 min stretching vs. 10 min for uninjured triathletes (Fig. 3) .
There was no significant association between prevalence of tendinopathies and length of practice, total training, training volume in each discipline (swimming, cycling, running) or hydration issues.
Total training volume was significantly associated with the prevalence of muscle injuries (p < 0.01). The injured triathletes reported an average 10.1 hours training per week vs. 8.6 for non-injured triathletes.
The volume of training for each discipline (swimming, cycling and running), were significantly associated with prevalence of muscle injuries (p < 0.05). The injured triathletes reported significantly more training than non-injured: 5.6 vs. 4.4 km per week in swimming, 141 vs. 115.5 km per week in cycling, and 30.6 vs. 26 km per week running.
There was no significant association between the prevalence of muscle injuries and length of practice, time devoted to warm-up, stretching, and hydration.
91% of the injured triathletes at least partially interrupted their training, but only 23% have to interrupt their training in all 3 disciplines. 77% were able to keep training in at least one discipline: 71% were able to continue training in swimming, 61.5% in cycling, but only 14.5% in running.
Discussion
In this study, retrospective data collection by selfadministered questionnaire (annex 1) may exhibit some bias. Some triathletes may report more injuries or increase their severity, whereas healthy triathletes may consider this study useless and have not returned the questionnaire. In this study, the response rate (49.4%) is higher than that of the main studies available in the literature. 1,4---6,9 Only Vleck et al reported a higher response rate (66%) but the number of triathletes (n = 116) was lower. The average distance of training was lower in this study compared to those described in other studies. 5,21---25 On the over side, the competitive practice was similar to that described by other authors. 1 As suggested by Korkia et al, 9 the training loads reported by the amateur triathletes seem very important, especially among men (9.2 hours per week on average). These results and the nature of injury suggest probable errors in the planning of training.
The prevalence of trauma injuries in triathletes in this study (52.4%) is higher than that found by Collins et al 4 and Korkia et al 9 but lower than that found by Egermann et al, 1 Wilk et al, 6 and O'Toole et al. 5 The prevalence is also lower than suggested by our preliminary study (62.8%) who had examined 43 triathletes. 2 The distribution of injury suggested by our preliminary study 2 is remarkably confirmed by the results of this study: 44.5% of triathletes reported having made a tendinopathy during the previous season (vs. 41.9% in the preliminary study) and 35% muscle injury (vs. 37%). Tendinopathies and muscle injuries represented over half the injuries (54.3%).
Overuse injuries were widely prevalent and accounted for 61.7 to 75%, which is comparable to data from the literature (68-78% for Burns et al, 12 75% for Wilk and al 6 ).
More than two thirds of injuries were located in the lower limbs (68.8% of injuries), which is consistent with data from literature. 5,7---9,16 Most studies found lesions predominating in the knees 10, 21 and ankles 4 and 50 to 75% of lesions associated with overload training in running. 18---20 The prevalence of low back pain among triathletes warrants further specific studies. Several pathophysiological hypotheses have been proposed to explain the high prevalence of low back pain among triathletes: aerodynamic position on the bike, transition cycling-running, strengthening asymmetrical trunk flexors and cycling training volume. 7, 13, 24 Shoulder injuries represented only 8.3% of injuries but we must notice the relative share devoted to swimming training compared to cycling and running, from these amateur triathletes. 4, 5, 7, 8, 17 More than 8 out of 10 (83.5%) injuries occur during training. Even if the time spent in competition has to be compared to training time, 1, 12 the most studies confirm that the most frequent injuries in triathlon training occur during running 5, 6, 9, 13 with a prevalence of injuries related to running ranging from 58 to 70% in the literature. 4,8---10 In our study, the prevalence of injury in running is even more important (72.5%). Running is so the most traumatic discipline, justifying the promotion of preventive strategies including the choice of specific and technical predilection on training volume. 23 In our study, time devoted to warm-up and stretching was significantly associated with prevalence of tendinopathies, and also training volume was significantly associated with the prevalence of muscle injuries.
These results confirm that the sports medical examination of the triathlete must seek not only medical history but must also specify training habits, to assess risk factors trauma. 12, 16 
Conclusion
The most frequently injuries encountered in amateur triathletes are musculoskeletal injuries of «overuse», occurring mainly in training, especially running. The prevalence of these lesions (tendinopathies and muscle injuries mainly) seem associated with errors in the planning of training (warm-up, stretching, volume...) which are all contributing or triggering factors accessible to a strategy of preventive medicine. These results confirm and complement those of the preliminary study conducted in 2008, and should enable the medical committee of the league to promote prevention programs and to participate in improving the planning of training among Midi Pyrenees triathletes.
Practical implications
• These results confirm and complement those of the preliminary study conducted in 2008.
• They should enable the medical committee of the league to promote prevention programs.
• Triathlon coaches and triathletes could use the results of this study for improving the planning of training. Thank you for agreeing to complete this questionnaire will be analyzed guaranteeing the anonymity of the responder. Dr Olivier GALERA Federal Regional Medical Regional League Triathlon Thank you for returning the questionnaire in the pre-stamped envelope is essential before August 10, 2009 
